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$\ovalbox{\tt\small REJECT} fr$ $b$ 2
$S_{t}$
$dS_{t}/S_{t}=\mu dt+\sigma dB_{t},$ $S_{0}=S$
$\mu>r,$ $\sigma>0$ 3 2
1 ”Immediate $Annuity^{)}$’ $t$
1 ”Deferred Annuity” $t$
$T$ Deferred annuity $a(t, T)$
$a(t,T)= \int_{T}^{\infty}e^{-r(s-t)}e^{-\lambda(T)(s-t)}ds=\frac{1}{\rho(T)}e^{-\rho(T)(T-t)}$ , (2.1)
$\lambda(T)$ $T$ $\rho(t)=r+\lambda(t)$
Immediate annuity $t$ (2.1)









$h(w)=$ $\min$ $Pr[\tau_{0}<\tau_{d}|W_{t}=w]$ (3.1)
$\{0\leq\alpha_{\hslash},\beta\leq W_{S}\}$

































$\lambda=\lambda(t),$ $m= \frac{1}{2}(\frac{\mu-r}{\sigma})^{2}$ (3.8)
$\phi(w)=(a_{1}+a_{2}w)^{d}$ .
$\phi(0)=1$ $a_{1}=1$ $\phi(c/r)=0$ $a_{2}=-r/C$















$w=W_{t}$ $Y_{s}=c/r-W_{s}$ $\mathcal{T}0$ $W_{s}=0$
$\tau 0=\inf\{Y_{s}=c/r\}$
$Y_{s}=(c/r-w) \exp((r-(\mu-r)\kappa(r)+\frac{1}{2}(\sigma\kappa(r))^{2})(s-t)-\sigma\kappa(r)B_{s})$ (3.13)
$c/r-w$ $c/r$ $Y_{s}$ $\tau_{0}$
$\theta(\gamma, r, 0)=E(exp(-\gamma\tau_{0}))=(\frac{c-wr}{c})^{\sqrt{n^{2}+2\gamma/q^{2}}-n}$ (3.14)
$n=(r-( \mu-r)\kappa(r))/q^{2}+\frac{1}{2}$ $q^{2}=(\sigma\kappa(r))^{2}$
$w_{i}$ $\tau_{l}$ $c/r-w$ $c/r-w_{l}$
$\theta(\gamma, r, w_{l})=E(exp(-\gamma\tau_{l}))=(\frac{c-wr}{c-w_{l}r})^{\sqrt{n^{2}+2\gamma/q^{2}}-n}$ (3.15)
3.2 Deferred Annuity
Deferred Annuity (2.1) $\rho=\rho(T)$







$w>a(t, t)c$ Immediate annuity $c$
$\beta$
$w-\beta a(t, t)$ $\beta a(t, t)$ $w$ $c-\beta$
$\beta da(t, t)dt$ $\lambda=\lambda(t)$
$da(t, t)=0$ $\rho(t)$ (2.3)
$dW$. $=\{\rho(t)(W. -\alpha_{\hslash})+\mu\alpha_{\hslash}-(c-\beta)\}dt+\sigma\alpha_{8}dB_{\delta},$ $s\geq T$



















$Z_{s}$ $c/\rho-w$ $(c+b)/\rho-w$ $\tau_{b}$










$\theta_{2}(\gamma)=(\frac{c-\rho w}{c-\rho w_{l}})^{\sqrt{n(\rho)^{2}+2\gamma/q(\rho)^{2}}-n(\rho)}$ (3.18)
102
(3.15) (3.18) $\rho=r+\lambda$ $r$
$\frac{\partial\theta(\gamma,r,w_{l})}{\partial r}=\frac{1}{\rho-r}((\frac{c-\rho w}{c-\rho w_{l}})^{\sqrt{n(\rho)^{2}+2\gamma/q(\rho)^{2}}-n(\rho)}-(\frac{c-rw}{c-rw_{l}})^{\sqrt{n(r)^{2}+2\gamma/q(r)^{2}}-n(r)})$
$\frac{\partial\theta(\gamma,r,w\downarrow)}{\partial r}=\partial\exp((\sqrt{n^{2}+2\gamma/q^{2}}-n)\log(\frac{c-wr}{c-w_{l}r}))/\partial r$
(3.19)






$c/rho(20)$ 20 Immediate Annuity
Deferred Annuity
$r$ 65 Deferred
Annuity $\rho$ $c/rho(65)$ $\rho$
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Figure 1: Optimal portfolio with annuity purchase
Deferred Annuity
$\mathscr{F}$
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